j Abstract Background The level of expressed emotion (LEE) is a four-factor questionnaire that measures expressed emotion (EE) as perceived by the recipient. These factors are: perceived lack of emotional support, perceived intrusiveness, perceived irritation, and perceive criticism. The four factors of the LEE has previously been found to be related to psychological disorders and has good psychometric properties for adults. However, it has not previously been studied in adolescent populations. Methods A total of 311 adolescents participated in this study. Using structural equation modeling, confirmatory factor analyses were conducted to examine if the LEE also had the same four-factor structure for adolescents as it does for adults. Results The confirmatory factor analyses demonstrated that the LEE's fourfactor structure also applied to adolescents. The internal consistency of the scales were good and all the inter-correlations between the scales were significant. Additionally, the factors were significantly correlated to adolescent depressive and anxiety symptom score dimensions. Conclusion These findings seem to indicate that the LEE may be a good instrument in the measurement of adolescents perceived EE. 
Introduction
In earlier studies it has been demonstrated that there is a strong relationship between high parental expressed emotion (EE) interviews (i.e., Camberwell Family Interview: CFI [1] ) and child and adolescent psychopathology development [2] [3] [4] [5] . Additionally, it has been shown that low parental EE in these interviews is related to depression remission in adolescents [6] .
The CFI is conducted by interviewing an important person in the life of the patient, such as the patient's parent or spouse, and from this interview the emotions this person expresses about the patient are measured. In addition to interviews, questionnaire studies of the perception of EE of adult patients to their 'important other' (i.e., parent or partner) have found a strong relationship between perceived EE and adult psychopathology [7] [8] [9] .
Hence, it is clear that there is a strong relationship between parental expressed emotion and child and adolescent psychopathology, as measured by CFI interview, and between adult perceived expressed emotion and adult psychopathology, as measured by questionnaire. However, no attention has yet been given to the relationship between adolescent perceived EE and adolescent psychopathology. This is curious since EE theory assumes that the way parents talk about their child indicates how they interact with their child [10] and it has been found that negative parent-adolescent interactions have been shown to be strongly related to adolescent symptoms of depression [11] and anxiety [12] . Additionally, it has noted that negative adolescent-parent interactions are strongly related to the adolescent's perception of the interaction [13] .
It should be noted that much EE research has focused on the CFI interview which has been shown to be an reliable predictor of relapse in many different psychopathologies, such as depression, anxiety, and schizophrenia [9, 14] . However, in a review of the EE literature, Kavanagh [9] noted that the status of the EE concept should not rest on a single operationalization.
A different operationalization of EE is to measure what the receiver of the EE experiences, in other words, the person's perception of the EE. One instrument that measures perceived EE is the LEE questionnaire [LEE: 15, 16, 17] . While the LEE questionnaire, originally developed by Cole and Kazarian [15] , has undergone revisions, the present day LEE is a 38-item questionnaire consisting of four factors: perceived lack of emotional support, perceived intrusiveness, perceived irritation and perceived criticism. The total score of the four factors is entitled perceived EE. These factors are reflective of EE theory and research [16, 17] . In the study by Gerlsma and Hale [16] it was found that all four factors of the LEE predicted improvement in clinically depressed adult patients. However, the LEE has not previously been studied in an adolescent population.
Due to the aforementioned, the purpose of this present study is two-fold. First, this study examines if the LEE also has a four-factor structure for adolescents. Additionally, the internal consistency and scale inter-correlations of the resulting LEE scales are examined. Secondly, it is explored if the adolescent perceptions of parental EE (i.e., LEE scales) are related to adolescent psychopathological symptom dimensions, as has been found in CFI interview studies of parental EE and adolescent psychopathology.
Methods j Participants
In 2002, 321 junior high students participated in this study. These students came from 12 different Dutch junior high schools in the Utrecht province of The Netherlands. The data collected for this study is a sub-sample of a larger, ongoing research study of Dutch adolescent students and their families. Of the initial 321 students, 10 (3%) students turned in blank LEE questionnaires, hence were excluded from further analyses. The excluded student group did not significantly differ from the researched group (311 students) in terms of age, gender or family composition.
The adolescent population was comprised of 154 (49.5%) boys and 157 (50.5%) girls. The age of the adolescents ranged from 11 to 15 (M = 13.2; SD = 0.52); the large majority of the adolescents were 13 years of age (70.1%). Of the 311 adolescents, 305 (98%) came from two parent families. The remaining 2% were divided over families with a single mother (n = 2), a single father (n = 1), a mother and stepfather (n = 2), and a father and stepmother (n = 1).
j Procedure
The adolescents that participated in this study filled in three questionnaires, which takes approximately 35 min, at home, under the supervision of a research assistant.
Before the study, both adolescents and their parents received written information. If the adolescent elected to participate, the parents were then required to provide written informed consent; less than 1% elected not to participate. The research assistant then called the home phone number of the adolescent (which was requested on the consent form) and made an appointment with the adolescent when the assistant could come to their home to present the questionnaires. Verbal instructions were given just prior to the testing to compliment the written instructions printed above each questionnaire. Other research assistants conducted the data entry to ensure that the data remained anonymous.
j Measures
This study employed the LEE which consists of four factors: perceived lack of emotional support (pLES: 19 items), perceived intrusiveness (pIN: seven items), perceived irritation (pIR: seven items), and perceived criticism (pC: five items) [16] . Each item is scored on a scale from 1 to 4 (1: untrue; 2: somewhat untrue; 3: somewhat true; 4: true). The total score of the 38 items is entitled perceived expressed emotion (pEE).
In addition to the LEE, the adolescents also filled in the children's depression inventory (CDI [18] ) and the screen for child anxiety related emotional disorders (SCARED [19, 20] ) questionnaires.
The CDI is a 27-item questionnaire designed to assess child and adolescent depressive symptom dimensions. Each item is scored on a scale from 1 to 3 (1: untrue; 2: somewhat true; 3: true). It consists of one scale, a score total of the 27 items. The internal consistency of the CDI was good (Cronbach's alpha = 0.89).
The SCARED is a 38-item questionnaire that measures child and adolescent anxiety symptom dimensions. The SCARED items are scored on a scale from 1 to 3 (1: almost never; 2: sometimes; 3: often). The total of the 38 item scores assesses general anxiety disorder symptoms (SCARED total score). The internal consistency of the SCARED was good (Cronbach's alpha = 0.92).
To obtain the largest possible number of complete cases entering in subsequent analyses, missing item values for all three questionnaires were first substituted by their relative mean [21] . Remaining missing scale scores were estimated within the structural equation modeling computer program (AMOS [22] ).
j Strategy of analyses
In order to examine the psychometric properties of the LEE, several analyses were conducted. To test the factor structure of the LEE, both a one-factor model and the theoretic four-factor model of the LEE were tested in confirmatory factor analyses (CFA).
For these analyses, the structural equation modeling program AMOS was used [22] employing the Maximum Likelihood estimation method. The model fits were evaluated by means of three indices: the relative discrepancy index (CMIN/DF; a value of 3 or lower represents a good fit), the Tucker-Lewis index (TLI; a comparative index that corrects for both sample size and model complexity with a value of 0.90 indicative of a good fit), the root mean square error of approximation (RMSEA, which estimates the likelihood of model misspecification with a value of 0.05 or less indicative of a good fit). Moreover, two further indices were examined specifically designed for the comparison of models: the expected cross-validation index (ECVI, which assesses the likelihood of model cross-validation with similar sized samples from the same population) and the akaike information criterion (AIC reflecting the extent to which estimates will cross-validate in future samples). In the comparison of different models, smaller values of ECVI and AIC represent a better fit.
After determining which model best represented the data, the adolescent population was divided into a gender group (boys and girls) and an age group (younger: 11-13 years of age, 73.7%; older: 14-15 years of age, 26.3%) in order to test in multi-group confirmatory factor analyses whether there existed differences between these groups in the factor structure of the LEE. Since the LEE has not been studied before in an adolescent population, these analyses were conducted since gender and age differences could be of potential interest. Additionally, the reliabilities of the LEE scale scores, the adolescents' mean scores for the scales and the scales inter-correlations were calculated.
Following the confirmatory factor analyses the LEE scores were correlated to the depression and anxiety symptom dimension scores to explore their relationship with the psychopathology symptom dimensions. Possible age and gender score differences were evaluated by multivariate analysis of variance tests (MANOVA with Bonferroni type adjustment).
Results j Confirmatory factor analysis
We first tested a baseline model in which none of the residual error terms were allowed to be correlated. Next, a final model was tested, in which two pairs of residuals were allowed to correlate justified by the considerable overlap in content of these paired items (i.e., two items of the emotional support subscale sharing the keyword ''accuse'' and two items of the irritability subscale sharing the keyword ''stress''). Both the baseline and the final models were tested in a one factor and a four-factor solution. The resulting model fit statistics are reported in Table 1 .
The four-factor model clearly showed a better fit than the one-factor model (Dv 2 (6) = 643.5).The standardized regression weights of the LEE four-factor model, the corresponding LEE questions and the correlations between the factors are presented in Table 2 .
Since the four-factor model had a significantly better fit and can be related to the theoretical assumptions of the LEE, this model was further investigated for possible gender and age score differences. First, the four-factors structure was examined within each subsample differing in age and gender, separately. The resulting fit statistics are reported in Table 1 , and suggest a reasonable fit for each subsample. Next, multi-group confirmatory factor analysis showed no difference in fit of the fourfactor model for the groups differing in age (Dv The data for the adolescents' mean scores for the scales were slightly negatively skewed with skewed values of the scales ranging from )0.471 to )1.243. However, as noted by Klein [23] , maximum likelihood estimates are relatively unaffected by slightly skewed data. Finally, it was noted that all the LEE scale scores were significantly correlated to one another. These inter-correlations are presented in Table 3 .
j Analyses of the adolescent LEE scores to the adolescent depression and anxiety symptom dimension scores
All the LEE scales correlated significantly to the depression and anxiety symptom dimension scores. These correlations are presented in Table 4 . For the multivariate analysis of variance (MANO-VA) attention was first given to the main effects that gender and age had on the adolescent LEE scale scores. It was found that neither group had a significant main effect (Gender: F (4, 311) = 1.53, p = 0.19; Age: F (4, 311) = 0.63, p = 0.86). Therefore, no further analyses were given to the individual LEE scales in respect to gender or age.
Discussion
In this study it was demonstrated that the LEE, a questionnaire designed to measure perceived EE, possess a four-factor structure for adolescents, as has been previous demonstrated for adults [e.g., 16 ]. The internal consistency of the scales were good and all the inter-correlations between the scales were significant. Additionally, it was found that the adolescent perceived EE (LEE) scores correlated significantly to their self rated depression and anxiety symptom dimension scores.
In the CFA it was demonstrated that the LEE fourfactor model had a significantly better fit than the one-factor model. Hence the findings of this study demonstrate that the LEE also possesses the same theoretic four-factor structure for adolescents as it does for adults. Moreover it was also demonstrated that the four-factor model had an equally good fit for both younger and older adolescents and the boy and girl adolescents.
It was further noted that the adolescents' LEE questionnaire scores were not different for either the age or the gender groups. Since the LEE has not previously been studied in adolescent populations, the only comparisons that can drawn are from adult populations. In LEE studies of adults, Gerlsma [17] and Startup [24] found no difference for age, however Gerlsma did find that female adults scored slightly higher than male adults whereas Startup did not. So while it appears that the perception of EE as measured by the LEE is unrelated to age for adults and adolescents, no definite conclusion can be drawn as to gender.
As was noted in the introduction, previous studies of adolescent psychopathology and the CFI's EE interviews have found positive correlations between the two. Although the correlations in Table 4 are modest, the adolescent LEE scores were significantly related to all the adolescent self-rated depression and anxiety symptom dimensions. One possible explanation for the modest correlation results is that the adolescents in this study came from the general Perceived EE have been related to adult psychiatric disorders [1, 16, 25, 26] . However, the perception of EE on the part of the adolescent has not in the past been studied, despite the knowledge that high EE has an effect on the mental wellbeing of adolescents. While it is important to reiterate that this is an adolescent sample from the general population who selfrated depression and anxiety symptom dimensions, hence cannot be equated to actual psychiatric disorders, these findings are still interesting. Since these findings of adolescent self-rated emotional states are in agreement with previous findings of high EE environments and adolescent psychopathology, it might be that adolescent perceived EE and psychopathology may be as relevant a line for future investigation has it has been for adult psychopathology.
j Limitations and future research
Several potential limitation of this study should be mentioned. The first our use of only adolescent self reports. Since this study only used the adolescent self reports of EE, as opposed to parental interviews, it is possible that the correlations of the LEE and depression and anxiety measures are artificially inflated. While many studies have assumed that parents are better reporters of their own upbringing behaviors than adolescents are, Dekovic et al. [27] has noted two compelling reasons why adolescent reports may in fact be a better representation. First, parents have been found in research to have a strong positive bias of their own upbringing behaviors and parental reports have been shown to have less agreement with outside observers than adolescent reports have [28] . Secondly, the subjective experience of being ''brought up'' has more influence on adolescent development [29] and is more strongly related to adolescent adjustment and mental health than parents reports of their upbringing behaviors [30, 31] . Dekovic et al. [27] quotes Gesac and Schwalbe [30] ''It is our perception of others' attitude or behavior which are more consequential for our own attitudes and behavior than the actual attitudes or behavior of others'' (p 42). Therefore, in light of our findings, we would suggest that our use of adolescent reports of perceived parental EE is justified.
Additionally, self report questionnaires are naturally different than direct behavioral observations. As has been demonstrated in pervious studies, direct measures of family member interactions have been related to psychopathological disorders. This has been done by video-taped interactions [e.g., 32]. However, the advantage of questionnaires is they are easily conducted, allow for repeated measures, require no training or lengthy interpretation and allow for the target person's own perception to be measured. While not a substitute of direct interaction measures, they can be a helpful addition to the tools of both researchers and clinicians.
It should also be noted that this is a cross-sectional study, hence any inferences to the causal role that perceived EE may have on adolescent mood or anxiety symptom dimensions should not be drawn. Their relationship may, in fact, be bi-directional in nature such as has been found in other studies of negative interactions (e.g., EE) and mood [33] . Future longitudinal studies would be required to examine how each of these factors affects the other and explore if perceived EE questionnaire data has the same predictive properties of CFI interview EE data.
Lastly, while mood and anxiety symptom dimensions were measured by questionnaires, it should be again stated that such measures are not equivalent to psychiatric disorders. Additionally, this study examined adolescents from the general population. Therefore, while these findings may reflect how adolescent perceived EE is related to emotional states, future study of perceived EE is needed to relate this to depressive and anxiety disorders.
Conclusion
In summary, this study it was found that the theoretic four-factor structure of the LEE questionnaire applies to adolescents, as has been previously been demonstrated in adult populations, and that the LEE scales are related to adolescent depressive and anxiety symptom dimensions. Additionally, it was demonstrated that the four-factor model had an equally good fit for both younger and older adolescents and the boy and girl adolescents. The internal consistency of the factors were good and all the inter-correlations between the factors were significant. These findings are encouraging and seem to indicate that the LEE may be a welcome addition to the instrument arsenal in the measurement of perceived EE and adolescents.
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